Towards an oral influenza vaccine: comparison between intragastric and intracolonic delivery of influenza subunit vaccine in a murine model.
In this paper we investigated to which part of the gastro-intestinal (GI) tract, the upper or lower part, an oral influenza vaccine should be targeted to result in an effective immune response in mice. Our study demonstrates that without adjuvant substantial systemic but low respiratory mucosal immune responses were induced in mice after delivery of influenza subunit vaccine to the upper GI-tract (intragastric) as well as the lower GI-tract (intracolonically). When the vaccine was adjuvanted with Escherichia coli heat-labile enterotoxin (LT) these responses were significantly enhanced. Interestingly, intracolonic administration of vaccine with adjuvant also resulted in enhanced cellular immune responses and the desired Th1-skewing of these responses. Intragastric administration of the adjuvanted vaccine also increased T-helper responses. However, Th1-skewing was absent. In conclusion, the right combination of strong mucosal adjuvant (e.g. LT) and antigen delivery site (e.g. the lower part of the gastro-intestinal tract) might result in effective vaccination via the oral route.